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Much attention has been focused of late on the etiological role
of yeast-like fungi in disease of the vagina and vulva. Although
these organisms have long been known to inhabit the female genital
tract, they were thought to be but rarely the inciting agent in diseases
of these organs. Recent work has shown, however, that they occur
with comparative frequency, especially in pregnant and diabetic
individuals and that they may cause vulvovaginitis.
Castellani2 cites what probably is the first description of infection
of the vagina by a yeast-like fungus when he refers to the report of
Wilkinson23 who, in 1840, described such an organism in a vaginal
discharge. Mayer,18 v. Haussmann,6 and v. Winkel24 later de-
scribed a number of cases from which they were able to recover and
identify yeast-like organisms from the secretions of the vagina.
Since the work of these authors there have been many case reports
mentioning fungi as possible causes of vulvovaginitis.
Some controversy has existed as to the r8le which the yeast-like
fungi playin the vagina, some workers believing that they are patho-
genic, others, finding them in cases where there is no evidence of
vaginal disease, have concluded that they are essentially non-
pathogenic. Thus, LeBlaye,"2 Moench,14 Davis,5 Heard,7 Popoff,
Ford, and Cadmus,"8 Odland and Hoffstadt,16 and Karnakyll
assumed that theyeast-like fungi which theyisolated from their cases
were pathogenic. Inoculation experiments in women and rabbits
by v. Winkel24 and by v. Haussmann' led them to believe that these
organisms were pathogenic when instilled into the vagina. Castel-
lani and Taylor4 and Castellani' are of the opinion that many of the
yeast-like fungi are non-pathogenic, since they have been able to iso-
late them in many instances where there was no evidence of vaginal
disease. Stephan"9 has come to the conclusion that the yeast-like
fungi themselves do not produce disease, but pave the way for the
invasion of the vaginal mucosa by the normal flora which is potenti-
ally pathogenic through excoriation which they produce by their
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ability to form large amounts ofacid from thecarbohydrate naturally
present in the vaginal mucosa. From extensive studies of the in-
cidence, types of organism, and the pathology of mycotic vaginal
infection, Plass, Hesseltine, and Borts,"7 and Hesseltine, Borts, and
Plass' have taken a more or less intermediate stand and feel that,
although the yeast-like fungi are pathogenic, they may occur in
individuals without causing disease, much in the same manner that
some of the organisms of the mouth and throat, although essentially
pathogenic, may subsist in either of these areas without necessarily
producing disease until conditions are favorable. Thus, they con-
sider many women to be carriers of the yeast-like organisms.
Many studies have been made as to the percentage incidence of
this type of microorganism and as to the occurrence of the various
morphological types. von Herff,8 in a study of 13,283 admissions
to one hospital, found 24 cases of acute or subacute mycotic vaginitis;
15 of the cases were in pregnant individuals. Negroni'5 has found
this type of organism present in a small percentage of non-pregnant
individuals. Hesseltine and Campbell"0 studied a series of diabetic
patients and found a high incidence of infection of the vagina with
Monilia and Cryptococci. It is obvious from a consideration of
the literature appearing at the present time that what has previously
been considered a rare type of infection is, in fact, not uncommon,
especially amongpregnant and diabetic women.
Studies of the various types of yeast-like fungi which have been
isolated from the vagina have led to confusion, since the classifica-
tions-used by various workers have differed. Owing to the lack of
agreement as to what properties constitute certain species, the desig-
nations accorded many of the organisms are confusing. Using an
old classification, v. Herff8 reported the isolation ofMoniilia albicans,
Monilia candida, Leptothrix vaginalis, and an unidentified yeast-
like fungus. Castellani and Chalmers,3 using the former's scheme
of classification, have reported the isolation of seven different types
of Monilia from patients with mycotic vulvovaginitis; Momilia
pinoyi, M. naborri, M. parapinoyi, M. tropicalis, M. balcania, M.
parabalcania, and M. metalondinensis. Several other workers have
isolated M. pinoyi and M. candida. Plass, Hesseltine and Borts"7
carefully studied mycotic vulvovaginitis and, using Castellani's
classification, were able to identify the following organisms in 39
cases; M. pinoyi was most commonly present (28 cases), M. krusei
was found in six instances, and M. metalondinensis once. Four of
554YEAST-LIKE FUNGI OF THE VAGINA
the isolated organisms remained unclassified. M. pinoyi and M.
krusei were found to cause irritation in approximately the same per-
centage of pregnant and non-pregnant women. A number of other
investigators have reported various types of yeast-like fungi in
vaginal secretions.*
It was the purpose of the work reported here to study a large
series of women who were normal, pregnant, or who suffered with
some disease of the female genitalia, with a view to determining the
incidence of the yeast-like fungi in the vaginal secretions. Classi-
fication was made on the basis of cultural and biochemical prop-
erties.20 In addition to studying the incidence of the yeast-like
organisms, cultural determinations of the remainder of the bacterial
flora of the vagina were made in each case, so that the complete
bacteriological picture was obtained.
Materials and Methods
The study included 375 women, some of whom were pregnant,
while ofthe remaindersome did, others did not havevaginal disease.
With the patient in thelithotomy position, samples ofthe vaginal
secretions were obtained by aseptic methods. Cultures were always
made within one hour. The swabs were streaked over heart-infu-
sion agar containing blood, eosin-methylene-blue agar, and infusion
agar plates. Suspensions made by immersing the swabs in physio-
logical saline were plated in tomato-peptone-peptonized milk-yeast
agar and incubated under carbon dioxide according to the method
ofWeinstein, Weiss, Rettger, and Levy.2" This medium was found
to be excellent not only for growing practically all of the organisms
which are normally present in the vaginal secretions, but also for
the Monilia and otheryeast-like fungi. These organisms frequently
formed characteristic hyphae on this material and could easily be
recognized by their characteristic morphology and odor. Corn-meal
agar and dextrose agar were also used when the fungi had been
isolated in pure culture. After incubation for 48 hours at 370 C.
the cultures were studied. Attempts were made in every case to
determine the entire bacterial flora of those cases in which yeast-like
fungi were found.
* For a consideration of the classification of the yeast-like fungi isolated from
many sites the reader is referred to Wickerham.20
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Results
Of the group studied 229 were not pregnant and were either
suffering from some complaint referable to the genital tract or were
apparently normal, while the other 146 were in varying stages of
pregnancy from the second month to term. Fifty-one of the
patients examined were found to be harboring yeast-like fungi; 34
of these were in the pregnant group (23.5 per cent), the remaining
17 were non-pregnant individuals (7.3 per cent). A vaginitis or
a marked discharge served as the criterion of pathogenicity; absence
of either was regarded as indicating no infection. Using this cri-
terion as a basis, it was found that 19 of the pregnant group showed
evidence ofinvasion bythe yeast-like organisms, while 11 of the non-
pregnant individuals could be considered as having mycotic vaginal
disease. Reduced to terms of percentage, 55.9 per cent of pregnant
and 64.7 per cent of the non-pregnant harboring yeast-like organ-
isms showed signs of vaginal infection.
Cultural and biochemical examination of the strains isolated
showed that they belonged to the following groups; Monilia albi-
cans, 35 isolations; Torula species, 9; Saccharomyces, 4; Mofilia
parapsilosis, 2; Mycoderma species, 1.
In general, the organisms isolated had the following properties:
All but ten strains ofthe Monilia albicans formed hyphae on a modi-
fied tomato-yeast medium,20 these structures being present fre-
quently on isolation. Twenty-six of the strains showed chlamydo-
spores in 48 hours, two in 96 hours; in seven strains chlamydospores
were not demonstrable. All of the cultures fermented dextrose and
maltose with the formation of acid and gas, while sucrose was
attacked by all with the production of acid alone, and lactose was
not utilized. Galactose was fermented with acid and gas formation
by 31 strains, while 4 produced acid alone.
The 9 strains ofTorula isolated were all found to have the same
colonial and cellular morphology. They all produced acid and gas
from dextrose, but did not attack any of the other carbohydrates
used. Hyphae were not detected in any instance. On the basis of
this evidence it seems that all of these strains belong to the same
species. Whether or not these organisms belong more properly in
the group Cryptococci is a debatable question; they are included
here in the Torula group merely because no tests of pathogenicity
were carried out.
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The four strains of Saccharomyces which were isolated were
identical, all fermenting dextrose, maltose, sucrose, and galactose
with the formation of acid and gas. The predominating number of
ascospores per sac was found to be 4.
Two strains ofMonilia parapsilosis were identified by their mor-
phology as well as by their sugar reactions, one of them fermenting
dextrose with acid and gas formation, and maltose, sucrose, and
galactose with the production of acid alone. The other strain pos-
sessed the same fermentation characteristics except that it produced
both acid and gas from galactose. Lactosewas not attackedbyeither
organism.
The Mycoderma species strain was characterized bythe formation
of the characteristic mycoderma veil on dextrose broth. The cells
were elongated, produced extensive hyphae on corn-meal agar, and
did not form ascospores. Dextrose was the only carbohydrate
attacked, acid and gas being produced.
Examination of the vaginal secretions for the remainder of the
bacterial flora revealed many findings of interest. Of greatest sig-
nificance is the recovery of large numbers of the Doderlein bacillus
from many of the individuals harboring the fungi. This organism
was found in 27 of the 34 pregnant cases, and in 7 of the non-preg-
nant women who were harboring yeast-like fungi. Since the great
majority of these showed signs of infection of the vaginal mucosa,
this recovery of the Doderlein organism is difficult to reconcile with
the claims that have been made concerning its importance as an indi-
cator ofvaginal health. That this organism cannot be used for such
a purpose, since it occurs with some frequency in cases of vaginitis
due to Monilia and other organisms, has already been shown.22 It
does not seem unusual to find large numbers of the Doderlein
bacillus in the presence of large numbers of Monilia when one takes
into consideration the optimum growth conditions for each of these
organisms; both require the presence of carbohydrate in utilizable
form and both tolerate acidity well. From the results obtained it
seems illogical to rely on the presence of the Doderlein bacllus
during any course oftherapy as an indication of its efficacy.
The other organisms present with the yeast-like fungi were the
following: Staphylococcus aureus in 6 of the pregnant and in one
of the non-pregnant cases; Staphylococcus albus was recovered in 14
of the non-pregnant and from 19 of the pregnant women. Strepto-
cocci were isolated a number of times, the hemolytic variety being
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present in 6 pregnant and 2 non-pregnant, the non-hemolytic type in
14 pregnant and in 4 non-pregnant individuals. Escherichia coli
was isolated from two patients in each group.
Summary
Examination of the vaginal secretions of a large group of preg-
nant and non-pregnant women seems to indicate that the presence of
yeast-like fungi is not rare, especially in pregnant women, where the
percentage incidence of this type of organism is roughly three times
greater than that in the non-pregnant. The presence of large
numbers of yeast-like fungi in persons who show no evidence of
vaginal disease may be assumed to mean that the organisms are
not pathogenic. In view of the fact, however, that in the majority
of cases pathology of the genital tract can be detected, it seems that
such a conclusion is not wholly justified. It may be more logical to
conclude, in agreement with other workers, that some women may
be carriers of this type of organism. The recognition of such a state
of affairs may help appreciably in clearing up some of the mystery
surrounding our knowledge of the source of infection with these
organisms and may also help in devising prophylactic mneasures to
be taken to insure vaginal health.
It is interesting to note that Monilia albicans was the organism
most frequently isolated. This finding is in agreement with the
results of others. Torula species, M. parapsilosis, Saccharomyces,
and Mycoderma were also recovered in some instances, indicating
that the vaginal tract may harbor yeast-like fungi of more than one
species.
Studies ofthe bacterial flora of the vaginal secretions when yeast-
like fungi were present revealed that the Doderlein bacillus is fre-
quently present in large numbers despite vaginal disease. This
seems to throw some doubt on the assumption that the presence of
this organism indicates vaginal health. Staphylococci, streptococci,
the coli group, and other organisms were frequently found accom-
panying the yeast-like fungi.
Conclusions
1. A study of 375 women showed that 23.3 per cent of pregnant
and 7.3 per cent of non-pregnant individuals harbored yeast-like
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organisms. Sixty-four per cent of the non-pregnant group and
56 per cent of the pregnant showed signs of infection of the vagina
by these organisms.
2. The absence of disease of the vagina when yeast-like fungi
are present is not necessarily an indication of the non-pathogenicity
of the organism, but may indicate a resistance on the part of the host.
There seems to be strong evidence for the existence of a carrier state
with the yeast-like fungi.
3. Monilia albicans was isolated 35 times, Torula 9, Saccharo-
myces 4, Monilia parapsilosis 2, and a Mycoderma once. The
identity of these organisms was established on the basis of cultural
and fermentation reactions.
4. Studies of the vaginal flora in cases where yeast-like fungi
were present revealed that the Doderlein bacillus can be recovered
with great frequency, thus casting doubt on the inference that this
organism is an indicator of vaginal health. Staphylococcus aureus
and albus, hemolytic and non-hemolytic streptococci, and E. coli
were also recovered.
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